[bookmark: _GoBack]Additional file 2 – Characteristics of SUMF1 mutations. 
The consequences of SUMF1 mutations on FGE (including FGE subcellular localization, sulfatase and FGE activity) and the patient’s clinical phenotype are indicated. Data on FGE derive from individually expressed SUMF1 mutations in cellular systems. Note that mutations that have not been characterized by the above criteria are not included. Abbreviations: ArsA, arylsulfatase A; ArsB, arylsulfatase B; ArsC, arylsulfatase C; IDS, iduronate 2-sulfatase; SGSH, N-sulfoglucosamine sulfohydrolase; ER: endoplasmic reticulum; LIM: late infantile mild; LIS: late infantile severe.
	Mutations
	Locali-zation
	Intracellular expression level
	Sulfatase activities
(% of wt) 
	FGE activity
(% of wt)
	Patient’s phenotype

	p.L20F
	
	
	42 (ArsA) ; 44 (ArsC) ; 10 (ArsE) [16]
	
	

	p.E130D
	ER [29]
	Severely reduced [29]
	
	55 [29]
	

	p.S155P
	ER [15, 27]
	Not reduced [15]; severely reduced [27]
	22 (ArsA) ; 25 (ArsC) ; 7 (ArsE) [16]
17 (ArsA) ; 24 (ArsC) ; 21 (IDS) ;41 (SGSH) [15]
	2 [27]
	p.[S155P]+[S155P]
Severe [16]; “Moderate” [6]; LIS [27]

	p.A177P
	ER [17]
	Not reduced [17]
	5 (ArsA) ; 22 (ArsC) ; 2 (ArsE) [16]
	0.6 [17]
	

	p.W179S
	ER [17]
	Slightly reduced [17]
	
	2.7 [17]
	p.[W179S]+[W179S]
LIM [17]

	p.C218Y
	
	
	3 (ArsA) ; 11 (ArsC) ; 8 (ArsE) [16]
	
	

	p.R224W
	ER [15]
	Not reduced [15] 
	2 (ArsA) ; 5 (ArsC) ; 24 (Ars E) [16]
18 (ArsA) ; 21 (ArsC) ; 23 (IDS) ;32 (SGSH) [15]
	
	p.[R224W]+[R224W]
Mild [16]

	p.G247R
	ER [27]
	Significantly reduced [27]
	
	7 [27]
	p.[G247R]+[G247R]
LIS [27, 30, 31]

	p.G263V
	ER [27]
	Significantly reduced [27]
	
	16 [27]
	p.[G263V]+[G263V]
LIS [27]

	p.N259I
	
	
	1 (ArsA) ; 0,5 (ArsC) ; 1 (ArsE) [16]
	
	

	p.P266L
	
	
	55 (ArsA) ; 81 (ArsC) ; 98 (ArsE) [16]
	
	

	p.A279V
	ER [17]
	Severely reduced [17]
	15 (ArsA) ; 43 (ArsC) ; 41 (ArsE) [16]
	22.9 [17]
	p.[A279V]+[A279V]
LIM [17]

	p.R327X
	ER [27]
	Severely reduced [27]
	
	0 [27]
	

	p.S333A
	
	
	
	5.2 [12]
	

	p.S333T
	
	
	
	4.5 [12]
	

	p.C336R
	ER [15]
	Not reduced [15]
	7 (ArsA) ; 13 (ArsC) ; 32 (ArsE) [16]
2 (ArsA) ; 2 (ArsC) ; 1 (IDS) ;1 (SGSH)[15]
	
	

	p.H337A
	
	
	
	18.3 [12]
	

	p.Y340F
	
	
	
	74.2 [12]
	

	p.R345C
	ER [15, 27]
	Not reduced [15]
Slightly reduced [27]
	37 (ArsA) ; 95 (ArsC) ; 91 (ArsE) [16]
19 (ArsA) ; 21 (ArsC) ; 12 (IDS) ;40 (SGSH) [15]
	2 [27]
	p.[R345C]+[R345C] “Mild-moderate” [6]; Severe [19]; LIS [27]

	p.A348P
	
	
	15 (ArsA) ; 46 (ArsC) ; 32 (ArsE) [16]
	
	

	p.R349W
	ER [15, 17]
	Severely reduced [17];
Not affected [15]
	28 (ArsA) ; 38 (ArsC) ; 26 (ArsE) [16]
32 (ArsA) ; 35 (ArsC) ; 28 (IDS) ;48 (SGSH) [15]
	0.5 [17]
	p.[R349W]+[R349W]
Severe neonatal [6] , LIS [17] 

	p.R349Q
	
	
	22 (ArsA) ; 48 (ArsC) ; 7 (ArsE) [16]
	
	

	p.A149_A173del (Exon 3 skipping)
	ER [27]
	Significantly reduced [27]
	17 (ArsA) ; 4 (ArsB) ; 35 (ArsC) [7] 
35-26(ArsA); 63-67(ArsB) ; 47-16.5(ArsC) [6]
	0.3 [27]
	

	c.[954+5G>T]+[954+5G>T]
	
	
	
	
	Severe [19]

	p.[A149_A173del]+[R327X]
	
	
	
	
	Neonatal severe [6, 27]

	p.[A149_A173del]+[S359X] 
	
	
	
	
	Neonatal severe [7]

	p.[M1R]+[I93fsX108]  
	
	
	
	
	“Moderate” [6]

	p.[M1V]+[A348P]
	
	
	
	
	“Mild-moderate” [6]

	p.[A177P]+[L250fs]
	
	
	
	
	LIM [17]

	p.[C218Y]+[R345C]
	
	
	
	
	“Moderate” [6]

	p.[W220fsX266]+[?]
	
	
	
	
	Neonatal severe [6, 7]

	p.[A279V]+[P202_R242del] (Exon 5 skipping)
	
	
	
	
	“Moderate” [6]

	p.[A279V]+[P81fsX139]
	
	
	
	
	“common form of MSD” [7]

	p.[R349G]+[F244S]
	
	
	
	
	LIS [32]

	p.[R349Q]+[C336R] 
	
	
	
	
	Severe [6]

	p.[E130D]+[C52fsX57]
	
	
	
	
	LIS [29]
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